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Asthma in pregnancy
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The prevalence of asthma in women of
childbearing age is increasing and asthma is the
most common pre-existing medical disorder
encountered in pregnancy. Management dur-
ing pregnancy should include reassurance
regarding the safety of medications used to
control asthma. The biggest danger to the
mother and her fetus comes from poorly
controlled or under treated disease.

Changes in respiratory function during
pregnancy

Normal pregnancy is associated with a 20%
increase in oxygen consumption and a 15%
increase in the maternal metabolic rate. This
extra demand is achieved via a 40-50%
increase in resting minute ventilation, resulting
mainly from a rise in tidal volume rather than
respiratory rate. This hyperventilation causes
the arterial oxygen tension (Pao,) to increase
and arterial carbon dioxide tension (Paco,) to
fall, with a compensatory fall in serum
bicarbonate to 18-22 mmol/l. A mild respira-
tory alkalosis is therefore normal in pregnancy
(arterial pH 7.44).

Up to 75% of women experience a subjective
feeling of breathlessness at some time during
pregnancy, possibly due to an increased aware-
ness of the physiological hyperventilation. This
is most common in the third trimester and may
lead to diagnostic confusion. In late pregnancy
the diaphragmatic elevation caused by the
enlarging uterus leads to a decrease in
functional residual capacity, but diaphragm
excursion is unaffected so vital capacity is
unchanged. There is no change in peak expira-
tory flow rate (PEFR) or forced expiratory vol-
ume in one second (FEV)) in pregnancy. How-
ever, the fall in functional residual capacity
(FRC) may exacerbate hypoxaemia because of
premature airway closure when acute asthma
complicates pregnancy.'

Effect of pregnancy on asthma

Literature addressing the effect of pregnancy
on asthma is conflicting, with no consistent
trend to improvement or worsening of disease
severity. Discrepant results between studies
relate to methodology (such as whether studies
are retrospective or prospective) and whether
the outcome measure is objective or relies on
patient recall or reporting of symptoms. Patient
selection, effect of medications, and the control
population also influence the results of such
studies. Two of the largest prospective studies
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(totalling almost 600 women), using diaries” or
medication requirements’ to assess severity,
found similar proportions of women deterio-
rated (35%, 42%), remained the same (33%,
40%), or improved (28%, 18%). Neither study
had matched non-pregnant asthmatic con-
trols.?’

The course of asthma in pregnancy in an
individual woman is largely unpredictable.*
Women with mild disease are unlikely to
experience problems, whereas those with
severe asthma are at greater risk of deteriora-
tion, particularly late in pregnancy.”’ Physio-
logical changes during pregnancy that may
improve asthma include progesterone medi-
ated bronchodilation and increased serum free
cortisol levels. Those that may explain deterio-
ration include increased stress and increased
gastro-oesophageal reflux. Many asthmatic
patients experience worsening of their symp-
toms during pregnancy because they stop or
reduce medication due to fears (either their
own or those of their medical advisers) about
its safety.

Effect of asthma on pregnancy

In most women asthma has no effect upon the
outcome of pregnancy. However, severe, poorly
controlled asthma may have an adverse effect
on fetal outcome as a result of chronic or inter-
mittent maternal hypoxaemia. Some studies
have suggested an increase in the risk of
premature labour®® or low birth weight,” '***
although two prospective case control studies
have not confirmed these findings.? > Similarly,
higher rates of pregnancy induced hyper-
tension or pre-eclampsia’'*'* and caesarean
section’ ° ' ** have been reported in some stud-
ies, but this may be a consequence of increased
surveillance of asthmatic pregnancies rather
than a result of maternal asthma. Steroid use
may act as a confounder.’ ' There have been
reports of increased incidence of transient
tachypnoea of the newborn,"” neonatal hypo-
glycaemia,’ neonatal seizures," and admission
to the neonatal intensive care unit’ in the babies
of asthmatic women. The magnitude of any
effect on adverse perinatal outcome is small
and related to the degree of control of the
asthma. One retrospective study reported a
higher incidence of congenital abnormalities in
the children of asthmatic women'’ but this has
not been shown to occur in two large prospec-
tive studies,’ * nor in any of the other studies of
asthma in pregnancy’’ '* " including a recent
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retrospective case control study of 101 preg-
nancies.”

It therefore seems that there may be a slight
increased risk to the babies of asthmatic moth-
ers, but this risk is small in actively managed
patients and may be minimised by maintaining
good control of asthma throughout preg-
nancy.”

Management of asthma in pregnancy

The successful management of asthma during
pregnancy requires a cooperative approach
between obstetricians and midwives, the physi-
cian, and nurse specialists managing the
asthma, and the woman herself. The aims and
principles of treatment are the same as in the
non-pregnant patient,” and asthma should be
treated as aggressively in pregnant women as in
non-pregnant women.”> Pregnancy, because of
the increased contact with health care profes-
sionals, provides an ideal opportunity to
optimise asthma management and, in many
cases, to diagnose asthma for the first time.”
Home peak flow monitoring and personalised
self-management plans are successful in the
well motivated pregnant asthmatic patient. The
avoidance of asthma triggers is as important as
in the non-pregnant patient.

The drug treatment of asthma in pregnancy
is similar to the treatment of asthma in
non-pregnant women,” with a short acting
symptom reliever medication and long term
daily medication to address the underlying
inflammation.”” However, it must be remem-
bered that strong and repeated reassurance
regarding the importance and safety of regular
medication is needed to ensure compliance. All
the drugs commonly used to treat asthma,
including short and long acting B, agonists,”* *
inhaled corticosteroids,” *” and methyl xan-
thines® are safe in pregnancy. Fluticasone may
be used for those requiring high doses of
inhaled steroids.”® Oral corticosteroids and
leukotriene antagonists are considered in more
detail below.

ORAL CORTICOSTEROIDS
Because systemic corticosteroids have serious
and well known side effects when given
frequently or in high doses for prolonged peri-
ods, women and their doctors are reluctant to
use steroids in pregnancy. Most of this concern
is misplaced and steroids should be used to
treat asthma in pregnancy in the same way and
for the same reasons as outside pregnancy.
Prednisolone is metabolised by the placenta
and very little (10%) active drug ever reaches
the fetus. Several studies suggest no increased
risk of abortion, stillbirth, congenital malfor-
mations, adverse fetal effects, or neonatal death
attributable to treating the mother with ster-
0ids.® 7 '** There is a 46 year old report of an
increased incidence of cleft palate in the
offspring of rabbits treated with cortisone early
in gestation,” and one recent retrospective
study of 1184 cases of cleft lip suggested a pos-
sible association with oral corticosteroid treat-
ment.” Of the five affected pregnancies in the
latter study, two were complicated by multiple
congenital abnormalities and in another case
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the mother was taking only replacement
steroids for Addison’s disease. Thus, only two
pregnancies (no more than control) were com-
plicated by isolated cleft lip in women taking
therapeutic doses of corticosteroids. A larger
case-control study of 20 830 cases of congeni-
tal abnormality revealed no association be-
tween the rate of different congenital abnor-
malities and corticosteroid treatment in the
second and third months of gestation.”” There
have been more recent concerns regarding
possible deleterious effects of steroids later in
gestation on fetal growth and lung and neuro-
nal development” and on hypertension.”® In
addition, as discussed above, the association
between asthma and preterm labour may in
part be due to corticosteroid therapy’’ ' and
this association is also described for other
medical conditions treated with oral cortico-
steroids in pregnancy.”

The maternal adverse effects from steroid
therapy in pregnancy include increased risk of
infections and reduced glucose tolerance and
increase in gestational diabetes. The blood glu-
cose should be checked regularly and hypergly-
caemia should be managed with insulin if nec-
essary. The development of hyperglycaemia is
not an indication to discontinue or decrease the
dose of oral steroids, the requirement for which
must be determined by the asthma. The rare
but important psychiatric side effects of oral
glucocorticoids should be remembered, and all
women who have been started on steroids
should be reviewed within 1 week.

An increased risk of pregnancy induced
hypertension and pre-eclampsia has been
reported in asthmatic women treated with oral
corticosteroids.’ * '* However, given the mater-
nal and fetal consequences of severe asthma,
the use of oral corticosteroids remains clinically
indicated in pregnancy.

Thus, inhaled corticosteroids prevent exac-
erbations of asthma in pregnancy'” and are the
prophylactic treatment of choice.*® The addi-
tion of systemic corticosteroids to control
exacerbations of asthma is appropriate, and
these must not be withheld if current medica-
tions are inadequate.”

LEUKOTRIENE ANTAGONISTS

At present there is insufficient information to
establish whether leukotriene antagonists are
safe in pregnancy. Animal studies and post-
marketing surveillance by the manufacturer of
zafirlukast are encouraging. Current recom-
mendations are that montelukast or zafirlukast
could be continued in a patient with resistant
asthma who has previously responded well to
these drugs.”

Management of acute severe asthma

Acute severe attacks of asthma are dangerous
and should be vigorously managed in hospital.
In the last confidential enquiry into maternal
deaths in the UK there were three deaths
from asthma from 1994 to 1996. Treatment is
no different from the emergency management
of acute severe asthma outside pregnancy.
Oxygen, nebulised 3, agonists, nebulised ipra-
tropium, oral or intravenous steroids and, in
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severe cases, intravenous aminophylline or
intravenous 3, agonists should be used as indi-
cated. Sadly, pregnant women receive appro-
priate treatment with corticosteroids less com-
monly than non-pregnant women.” A recent
US study compared the treatment and out-
come of acute asthma in pregnant and
non-pregnant women presenting to academic
emergency departments. The 51 pregnant
women did not differ from the 500 non-
pregnant women with respect to duration or
severity of asthma symptoms with about 75%
of both groups assessed as having severe symp-
toms and only about 40% of both groups had
been using inhaled corticosteroids during the
previous month. Both groups received compa-
rable amounts of nebulised [, agonist treat-
ment in the first hour, but the pregnant women
were significantly less likely to be given
systemic steroids (44% versus 66%). They
were equally likely to be admitted (24% versus
21%), but were less likely to be prescribed ster-
oids if sent home (38% versus 64%). At the 2
week follow up interview the pregnant women
were three times more likely to report an ongo-
ing exacerbation of their asthma.”

Provided abdominal shielding is used, chest
radiography results in minimal exposure of the
fetus to ionising radiation and, if clinically
indicated, this investigation must never be
withheld just because the patient is pregnant.

Management during labour and delivery
Acute attacks of asthma during labour and
delivery are extremely rare and women should
be reassured accordingly. Women may con-
tinue their regular inhalers throughout labour.
Those on oral steroids (>7.5 mg prednisolone
daily for more than 2 weeks) at the onset of
labour or delivery should receive parenteral
steroids (hydrocortisone 100 mg 6—8 hourly)
during labour, and until they are able to restart
their oral medication.”® Prostaglandin E, used
to induce labour, to ripen the cervix, or for
early termination of pregnancy is a broncho-
dilator and is safe. Prostaglandin F, , indicated
for severe postpartum haemorrhage, should be
used with caution as it may cause broncho-
spasm.”’

Asthmatic women may safely use all forms of
pain relief in labour, including epidural analge-
sia and Entonox. In the unlikely event of an
acute asthmatic attack, opiates should be
avoided. If anaesthesia is required, women
should be encouraged to have epidural rather
than general anaesthesia because of the in-
creased risk of chest infection and associated
atelectasis. Ergometrine has been reported to
cause bronchospasm, particularly in associ-
ation with general anaesthesia, but this does
not seem to be a practical problem when
syntometrine (oxytocin/ergometrine) is used to
prevent postpartum haemorrhage. Non-
steroidal anti-inflammatory drugs (NSAIDs)
are commonly used for pain relief following a
caesarean section. Women with asthma should
be asked about any known sensitivity to aspirin
or NSAIDs before using these drugs.
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Breast feeding

Women with asthma should be encouraged to
breast feed. The risk of atopic disease develop-
ing in the child of an asthmatic woman is about
one in 10, or one in three if both parents are
atopic. This risk may be reduced by breast
feeding. All inhaled preparations, oral steroids,
and methylxanthines are safe when breast
feeding.

Conclusion

Management of asthma in pregnancy does not
differ significantly from management outside
pregnancy. The priority should be effective
control of the disease process, with the aim
being total freedom from symptoms both day
and night. The medications used to treat
asthma are safe in pregnancy, but concerns on
the part of pregnant women and their carers
may result in the reduction, cessation, or with-
holding of important treatments. Great atten-
tion must therefore be given to explanation and
reassurance about the safety, in pregnancy and
during lactation, of the drugs used to treat
asthma. Asthma care and obstetric care should
be carefully integrated.”” The small risk of
harm to the fetus comes from poorly controlled
severe disease rather than from the drugs used
to prevent or treat asthma.

1 Stenius-Aarniala B. Pulmonary function during pregnancy
in health and in asthma. In: Schatz M, Zeiger RS, eds.
Asthma and allergy in pregnancy and early infancy. New York:
Marcel Decker, 1993:53-62.

Schatz M, Harden K, Forsythe A, er al. The course of
asthma during pregnancy, postpartum, and with successive
pregnancies: a prospective analysis. ¥ Allergy Clin Immunol
1988;81:509-17.

Stenius-Aarniala B, Piirila P, Teramo K. Asthma and
pregnancy: a prospective study of 198 pregnancies. Thorax
1988;43:12-8.

Schatz M. Interrelationships between asthma and
pregnancy: a literature review. ¥ Allergy Clin Immunol 1999;
103:s330-6.

‘White R], Coutts I, Gibbs CJ, er al. A prospective study of
asthma during pregnancy and the puerperium. Respir Med
1989;83:103-6.

Schatz M, Patterson R, Zeitz S, ez al. Corticosteroid therapy
for the pregnant asthmatic patient. J4AMA 1975;233:804—
7

[N}

W

S

W

(=}

N}

Fitzsimons R, Greenberger PA, Patterson R. Outcome of
pregnancy in women requiring corticosteroids for severe
asthma. § Allergy Clin Immunol 1986;78:349-53.

Doucette JT, Bracken MB. Possible role of asthma in the
risk of preterm labor and delivery. Epidemiology 1993;4:
143-50.

Perlow JH, Montgomery D, Morgan MA, et al. Severity of
asthma and perinatal outcome. Am § Obstet Gynecol 1992;
167:963-7.

Demissie K, Breckenridge MB, Rhoads GG. Infant and
maternal outcomes in the pregnancies of asthmatic women.
Am ¥ Respir Crit Care Med 1998;158:1091-5.

Greenberger PA, Patterson R. The outcome of pregnancy
complicated by severe asthma. Allergy Proc 1988;9:539-43.
Schatz M, Zeiger RS, Hoffman CP. Intrauterine growth is
related to gestational pulmonary function in pregnant asth-
matic women. Kaiser-Permanente asthma and pregnancy
study group. Chest 1990;98:389-92.

13 Schatz M, Zeiger RS, Hoffman CP, ez al. Perinatal outcomes

in the pregnancies of asthmatic women: a prospective con-

trolled analysis. Am ¥ Respir Crit Care Med 1995;151:1170—

4

o)

o

1

(=)

1

—_

1

[N}

14 Lehrer S, Stone ], Lapinski R, ez al. Association between
pregnancy-induced hypertension and asthma. Am § Obstet
Gynecol 1993;168:1463—6.

15 Wendel PJ, Ramin SM, Barnett-Hamm C, er al. Asthma
treatment in pregnancy: a randomised controlled study. Am
F Obster Gynecol 1996;175:150—4.

Schatz M, Zeiger RS, Harden K, ez al. The safety of asthma
and allergy medications during pregnancy. ¥ Allergy Clin
Immunol 1997;100:301-6.

Schatz M, Zeiger RS, Hoffman CP, ez al. Increased transient
tachypnoea of the newborn in infants of asthmatic mothers.
Am J Dis Child 1991;145:156-8.

Patterson CA, Graves WL, Bugg G, et al. Antenatal and
intrapartum factors associated with the occurrence of
seizures in term infant. Obster Gynecol 1989;74:361-5.

Minerbi-Codish I, Fraser D, Avnun L, er al. Influence of
asthma in pregnancy on labor and the newborn. Respiration
1998;65:130-5.

1

(=)}

1

-

1

oo

1

=l



328

20
21

22

23
2

=

25

26

2

3

28

29
3

(=}

Schatz M. Asthma and pregnancy. Lancer 1999;353:1202—4.

British Thoracic Society. The British guidelines on asthma
management: 1995 review and position statement. 7horax
1997;52(Suppl 1):S1-21.

Luskin AT. An overview of the recommendations of the
Working Group on Asthma and Pregnancy. National
Asthma Education and Prevention Program. ¥ Allergy Clin
Immunol 1999;103:S350-3.

Nelson-Piercy C, deSwiet M. Asthma during pregnancy.
Fetal Maternal Med Rev 1994;6:181-9.

Schatz M, Zeiger RS, Harden KM, er al. The safety of
inhaled P-agonist bronchodilators during pregnancy. ¥
Allergy Clin Immunol 1988;82:686-95.

Mann RD, Kubota K, Pearce G, et al. Salmeterol: a study by
prescription event monitoring in a UK cohort of 15,407
patients. ¥ Clin Epidemiol 1996;49:247-50.

Greenberger P, Patterson R. Beclomethasone dipropionate
for severe asthma during pregnancy. Ann Intern Med 1983;
98:478-80.

Kallen B, Rydhstroem H, Aberg A. Congenital malforma-
tions after the use of inhaled budesonide in early
pregnancy. Obstet Gynecol 1999;93:392-5.

Stenius-Aarniala B, Riikonen S, Teramo K. Slow-release
theophylline in pregnant asthmatics. Chest 1995;107:642—
7

Snyder RD, Snyder D. Corticosteroids for asthma during
pregnancy. Ann Allergy 1978;41:340-1.

Fainstat T. Cortisone-induced congenital cleft palate in rab-
bits. Endocrinology 1954;55:502.

www. thoraxjnl.com

31

32

33

34

35

36

37

38

Nelson-Piercy

Rodriguez-Pinilla E, Martinez-Frias ML. Corticosteroids
during pregnancy and oral clefts: a case-control study. Zéra-
tology 1998;58:2-5.

Czeizel AE, Rockenbauer M. Population-based case-control
study of teratogenic potential of corticosteroids. Tératology
1997;56:335-40.

Smith GN, Kingdom JC, Penning DH, er al. Antenatal
corticosteroids: is more better? Lancet 2000;355:251-2.

Doyle LW, Ford GW, Davis NM, er al. Antenatal
corticosteroid therapy and blood pressure at 14 years of age
in preterm children. Clin Sci 2000;98:137—42.

Cowchock FS, Reece EA, Balaban D, et al. Repeated fetal
losses associated with antiphospholipid antibodies: a
collaborative randomized trial comparing prednisone with
low-dose heparin treatment. Am ¥ Obster Gynecol 1992;166:
1318-23.

Department of Health, Welsh Office, Scottish Home and
Health Department and Department of Health and Social
Services, Northern Ireland. Confidential enquiries into
maternal deaths in the United Kingdom 1994-96. London:
HMSO, 1998.

Cydulka RK, Emerman CL, Schreiber D, et al. Acute
asthma among pregnant women presenting to the emer-
gency department. Am J Respir Crit Care Med 1999;160:
887-92.

Nelson-Piercy C. Respirarory disease. In: Nelson-Piercy C.
Handbook of obstetric medicine. Oxford: Isis Medical Media,
1997:45-65.



